Brown fat activation mediates cold-induced thermogenesis in adult humans
22

Study Protocol
24
The protocol was a randomized, single-blind, cross-over study (ClinicalTrials.gov identifier 25 number NCT00521729). Briefly, after enrollment, volunteers were admitted to the NIH Clinical
26
Center and after a two-day equilibration diet (see below), were randomly assigned to a 12-hour 27 overnight stay in a whole-room indirect calorimeter (respiration chamber) at either 24°C (75°F) 28 or 19°C (66°F) immediately followed by a 18 F-FDG PET scan. During the overnight stay in the 29 respiration chamber the volunteers slept in a bed outfitted with cotton sheets but no blankets.
30
After a 36-hour recovery period, volunteers repeated the 12-hour stay at the alternate study 31 temperature under identical conditions, followed immediately by a second PET scan.
32
(Supplemental Material Figure 1 ).
33
Diet
34
Two days prior to testing and throughout the duration of the study, volunteers received a caffeine-35 free diet providing 50% carbohydrate, 20% protein, and 30% fat. Caloric requirements were 36 individually calculated, and an activity factor associated with the subjects' self-reported physical 37 activity was used to calculate their total daily energy needs(1). 
50
Temperature, humidity, and barometric pressure were continuously measured, and air-tight ports 51 allow for blood draws, specimen retrievals, and passage of food with minimal disturbance to the 52 chamber environment.
53
PET scanning
54
PET scans were performed from mid-skull to mid-thighs with a 15 mCi The lack of seasonal effect on BAT activation is probably secondary to the run-in period in a controlled environment which may have blunted seasonal effects. It is possible that a sedentary lifestyle reduced the impact of external temperatures in our study population. Furthermore, the lack of seasonality may be due to the sub-maximal BAT activation in a protocol with minimal manipulation of the environmental temperature. 179 180
